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is always the same, the foregoing conclusion would lead us to expect that the regime would be steady except at the bends, the sources, and the mouth, which is exactly what is observed, so that the conclusion so far agrees with experience. The most striking feature about rivers is the way they wriggle about in the alluvial valleys; a phenomenon pointed to by Lyell as one of those causes still in progress which had produced the present conditions of the valleys, and which, as already stated, was explained by Dr Thomson. From the source of the river, as the rain-water acquires the velocity, it charges itself with deposit, which charge it maintains with continual taxes and drawbacks until it reaches the ocean or lake, when its water in again losing its velocity deposits its charge, continually carrying forward the bar and extending its delta.
In non-tidal rivers, whether large or small, fast or slow, the characters of these actions are invariable, however much they may differ in intensity. The case of tidal estuaries is, however, by no means so simple. Here we have not, as in a river, a continuous progression of the same character of action at the same point. On the contrary, at every point the action is changed twice a day. For the change in the tidal current does not merely change or reverse the direction of the sand-drift at each part of the bed, but it changes and often reverses the character of this drift, changing what has been a scouring drift during the ebb-tide into a depositing drift during tbe flood; so that the question as to whether the regime is stable, depositing, or scouring is not simply a question as to whether the current at this point is uniform, accelerated, or retarded, but whether the action of the ebb to cause, say, scour is equal to, less than, or greater than the action of the flood to cause deposit.
As there is no likelihood that the resultant effect as regards the general regime of two opposing influences will resemble what would have been the simple effect of either of the influences acting alone, this dual control affords abundant reason why the configuration of the beds of these tidal estuaries should differ in character from the configuration of the sand-beds of continuous streams.
There is, however, another and an equally important difference between the general motion of the water in rivers and tidal estuaries.
The function of the estuary is by no means that of a simple channel to conduct the tidal water tip and down. It equally discharges the function of a reservoir or basin, to be tilled and emptied by each tide.
In consequence of this action as a reservoir, the directions of the motions of the water during flood and ebb, and particularly towards the top of the Hood and commencement of the ebb, are generally very different from what